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Introduction
This paper presents an analysis of policy measures resulting in producer and consumer support in the Argentine agricultural markets. We focus the analysis on a subset of the production activities of the Argentine agricultural sector: wheat, corn, sunflower, soybeans, beef, pork poultry and dairy production. These commodities represent more than 70% of the value of agricultural production of the country, and more than 85% of total agricultural-based exports. Calculation of support measures follows the methodology of the "OECD's Producer Support Estimate and Related Indicators of Agricultural Support -The PSE Manual" (OECD, 2010) 1 . * This paper draws on the report "Producer Support Estimates: Agentine Agriculture" prepared for the
Inter-American Development Bank by the authors. The information and opinions presented in this paper are entirely those of the authors, and no endorsement by the IDB or the University of CEMA is expressed or implied. 1 The OECD PSE conceptual model is based on supply-demand interactions among farmers, consumers and taxpayers in the economy in order to measure transfers for the agricultural sector. The methodology allows comparability of policy indicators between countries and is currently used by OECD members to monitor agricultural policies. Recently, the IDB developed "Agrimonitor: PSE Agricultural Monitoring
Understanding the impact of policy on prices paid by consumers and received by farmers is important for several reasons. First, it constitutes an important input for policy makers engaged in trade-related international discussions. Second, it allows progress to be made in understanding response of the agricultural sector to different kinds of interventions. Third, it results in important data for the design of domestic programs aimed at reducing the impacts of increases of commodity prices on lowincome population groups.
In Argentina -and in contrast with most other countries -agriculture is discriminated against. The extent of the "negative protection" has changed over the years, however in general public policy has resulted in decreased output prices received by farmers, and increased input prices paid by these farmers. We can anticipate then that, in general, incomes have been transferred from agriculture to both consumers in the form of lower prices, as well as to the government in the form of taxes. The organization of the paper is the following: sections II, III and IV summarize main aspects of agriculture and agricultural policy in Argentina. Estimates of transfers to and from agriculture are presented in Section V. Conclusions follow in Section VI.
II. Argentine Agriculture: 1970-2012
The last decades witnessed significant growth in the Argentine agricultural sector. Indeed, performance of agriculture in this country contrasts sharply with lackluster performance -during most of the period -of the non-agricultural economy. Moreover, performance of Argentine agriculture compares favorably not only with other sectors of the economy, but also with the agriculture of other major exporters and producers. Attention has been focused on agricultural growth in Argentina (for a recent summary, see the book by Reca, Lema and Flood [2010] ). Some part of the overall picture of "what happened" is gradually taking shape; however as of now what is available is a is set of more or less interconnected "facts". A satisfying explanation of growth should attempt to link these facts in an overall process where change in one variable (for example technology availability) interacts with changes in others (e.g. input and output prices) causing as a result changes in the organization of production, in investment in both "conventional" (e.g. tractors) as well as "nonconventional" inputs (e.g. new seeds, managerial practices) and in the linkages between farm production and both input as well as output markets. The point made is that changes have not occurred in isolation but that instead both cause and in turn are affected by changes occurring both in the agricultural as well as the non-agricultural economy.
Consider for example the case of fertilizer. During the 1970´s fertilizer use in extensive crop production was practically non-existent. In Argentina, and in contrast with the U.S. and European countries, agricultural production systems made extensive use of "rotation" of land between annual crops and pastures. Pastures allowed soil fertility to be partially reestablished. The choice of this "mixed" production system was in turn a result of factors such as (i) lack of appropriate crop production technology, (ii) high machinery, fertilizer and herbicide prices due to import tariffs and, (iii) domestic grain prices well below prices in the international markets due to export tariffs and/or exchange rate controls and (iv) fairly recent (late 1960´s) dismantling of legislation which had introduced, since the late 1940´s, uncertainty as to the possibility of eviction of tenants by landowners. As relates to (iii) in an early paper White (1977) presents evidence of much higher input/output price ratios (the exception being labor) in System" for Latin American and Caribbean countries to track agricultural policies and to assess and measure the composition of the support to agriculture (see the IDB web site "Agrimonitor" for details).
Argentina as compared to other important grain producers. For example, in Argentina some 8-12 kg of wheat was necessary to purchase 1 kg of nitrogen fertilizer. In the U.S. and European countries the relevant ratio ranged from 4 to 5. High relative fertilizer prices in Argentina were the result both of lower grain prices, as well as of import restrictions for fertilizer. These restrictions were aimed at protecting the local fertilizer producing industry. Cirio, Canosa and White (1980) present additional evidence related to severe relative price distortions existing in the agricultural sector in the 1960´s and 1970´s.
Beginning slowly in the 1980´s, and "gathering speed" in the 1990´s fertilizer use increased continuously. By the 2010´s total use reached nearly 3 million tons. Part of the increase can be explained by changing relative prices: elimination of export taxes on grains, and import taxes on fertilizers resulted in falling input/output price ratios in the 1990s as compared to the 1970s. However, other factors also played an important role: in particular and as discussed below, since 1990 fertilizer used increased steadily, despite relatively constant prices between fertilizers and grain. Increased response to fertilizers in new as compared to previous seeds, improved agronomic practices that result in higher yield potential and reduced harvesting, transport and storage costs probably all played a part in allowing increased fertilizer use despite constant or even increasing prices between fertilizers and grain.
In summary: relative prices at the farm level are an important determinant of output in the agricultural sector. However, changes that have occurred in Argentine agriculture since the early 1970´s suggest that factors such as the availability of technology, the accumulation of managerial and technical know-how, the development of a modern input-supply and output processing industry, as well the overall efficiency of grain handling have all had a part in explaining observed output and (in particular) efficiency changes.
III. Input, Output and Productivity
In Argentina public policy has affected the agricultural sector in particular through measures that result in "wedges" between international and domestic prices of outputs and inputs (including among these capital inputs). These price differences have originated in (i) export and import taxes, (ii) multiple exchange rates and (iii) State participation in grain handling and exports. Macroeconomic policy has also affected the agricultural sector through the impact of general price increase (inflation), interest rates and credit availability. Inflation, coupled with uncertainty as regards to export taxes was the primary cause of the near-disappearance of futures markets that occurred until the early 1990´s. Indeed, during the 1920´s, volume traded in the futures markets totaled some 25 mT, or more than double total grain output of the country. Similar futures volumes were only achieved in the late 1990s, but here total crop output was more than 3 times volume traded in futures exchanges (Olivo, 2010) . The impact of macro policy on futures trading -and thus on price risk faced by farmers -is evident.
With variations, the 1950-1990 period can be characterized by:
1. Output price gap between international and domestic markets due to Statemonopoly of exports (early 1950´s and mid 1970s) and export taxes or multiple exchange rates (late 1960´s and 1980s), 2. Higher input prices due to import taxes (1950´s to late 1980s), 3. Periods of high inflation (mid-1970´s, late 1980´s) 4. Public-sector management of ports and grain terminal export facilities, 5. A "closed economy" environment, with resulting low levels of investment in private agricultural R&D, as well as in general infrastructure.
6. On the positive side, creation in the late 1950s´ of INTA, the public-funded agricultural research organization. Creation of the CREA groups, a private applied research and technology non-profit.
Despite the generally negative environment, between 1970-74 and 1980-84 total grain output more than doubled. Output increases resulted from improvements in wheat, sunflower and corn crop genetics, from the introduction of the soybean crop as well as from improved management practices. Output increases were caused both by increases in land productivity as well as by a shift in land allocation from livestock to crop production. Land in major crops increased, in this period, by 40 percent. The macroeconomic reform program implemented in 1990 can be considered an important turning point for the agricultural sector. Sonnet (1999) points out that price stabilization, reduction of barriers to trade, privatization and de regulation resulted in substantial changes in items 1 -5 mentioned previously. Capital intensity of production increased in the form of new tractors, combines, planting equipment and storage facilities. In the mid 1980´s tractor imports totaled some US$ 12 million per year, this figure increased to US$ 43 million in 1991 and nearly US$ 300 million in 1997 (Sonnet, p.5) . As pointed out by Bour (1994) between the late 1980s´and the mid 1990s the relative price of capital with respect to labor fell by approximately 30 percent. This fall was a result of both (i) a reduction in the price of capital inputs themselves, resulting from elimination of import taxes and (ii) a reduction in the interest rate charged to investors. As a result of these changes, from 1988 to 2002 total capital input (in the "pradera pampeana") increased by more than 40 percent, while capital per worker increased by a factor of 3 to 4 (Gallacher, 2010) . The combined impact of (i) increased capital per unit of land and of labor and (ii) the adoption of no-tillage (which reduced the number of machine-hours necessary to prepare and plant one hectare of land) has resulted in significant improvement in timing of operations in the Argentine agricultural sector. Table 1 presents additional detail relative to output and input changes mentioned previously.
Research in crop genetics resulted in a more vigorous inflow of new varieties: in the 1995-99 period the number of new cultivars was 109 per year, as compared to 77 per year in 1980-84, and only 21 per year in 1985-89 (Castro, Arizu and Gallacher, 2008) . Crop genetics, of course, is a major factor determining productivity growth. Lema (2010) analyzes changes in output, input and productivity occurring in the Argentine agricultural sector since the 1970´s. Sources of growth of output are identified as growth in the land input allocated to crops, capital inputs, fertilizers, labor and other conventional inputs. The author finds that these five input categories account for no more than 1/3 of observed growth in output, leaving the other 2/3 as an "unexplained residual". This residual of course is interpreted as technical change", that is an upward shift in the production function for agriculture. Lema finds that in the 1968-2008 period Total Factor Productivity increased 2.4 percent annually. Increase in TFP was higher in the 1990 -2008 period: 4.4 percent annually. This indicates a substantial increase in TFP growth occurring in the last two as compared to the first two decades of the 1968-2008 period. The available evidence thus indicates that in order to understand changes occurring in Argentine agriculture, attention should be focused on the pathways through which improved technologies flow into the sector, as well on the determinants of technology adoption by farmers, input suppliers and output demanders.
Changes in output and productivity that occurred in the last decades have been accompanied by changes in farm numbers, farm size and production organization. This is to be expected -as pointed out by Schultz (1975) under "disequilibrium" conditions (e.g. those resulting from rapid inflows of new technologies) adaptation by economic agents occurs at differential rates. Some adapt rapidly, profiting by new opportunities. Adjustment by others occurs more slowly. In some cases adjustment results in the need to re-allocate labor and other resources from agriculture to other sector of the economy.
Total farm numbers in Argentina reached a peak in the late 1960´s (540.000 units). Farm numbers decreased in a linear fashion thereafter, reaching in 2008 some 280.000 units (Gallacher, 2008) . These numbers have to be taken with a "grain of salt": it is possible that the fall in farm numbers has been greater than that suggested by these figures. In particular, many units classified by "farms" are probably rented out -thus real farm numbers may be lower that reported by Census figures.
2 The reasons for the decrease in farm numbers are not easy to identify. They include both "push" factors such as economies of scale as well as "pull factors" such as access to improved jobs out of the agricultural sector (Gallacher, 2010) . Aspects related to access to financial capital and, in particular, improved possibilities for risk-bearing are also relevant. In particular, "investor pools" have played an increasingly important part in the organization of production. This arrangement allows investors outside agriculture to pool financial resources in order to enter into the agricultural sector. These "virtual firms" in some cases do not own land or machinery but instead hire these resources from others. Planted area varies from 20.000 to 500.000 hectares. Diaz Hermelo and argue that cost of financial capital is lower for these "pools" than for ordinary farms. They also have better access to technical and managerial know-how. This has important implications for aspects such as cost of capital in the agricultural sector, technology adoption and capacity for risk-bearing. Of course, consolidation of production in fewer and larger units may have negative consequences on small communities (loss of population) as well as on the future possibilities of an agricultural sector based on "family farms"
IV. Prices and Supply
Behavior of the agricultural sector results from both price ratios faced by farmers themselves, as well as those faced by input suppliers and output processors/exporters. In Argentina, economic policies directed towards agriculture have in general depressed output prices and increased (tradeable) input prices with respects to those of the world market. Recent rising trends in agricultural prices should not obscure the fact that in the 1980-2006 period world commodity prices experienced little if any upward trend. Indeed, in this period commodity prices remained practically unchanged, while for example the price of oil (an important input in agricultural production) doubled. In Argentina, the existence of export duties in the 1980-2012 period resulted in an inverted "U" type pattern of domestic prices relative to international prices: during the 1980´s domestic prices were some 50-75 percent of international prices. During the 1990s this ratio increased to 80 -100 percent, decreasing after 2001 to 65 -80 percent, a level slightly higher than during the 1980´s.
In the absence of technical change, increase in output can only be forthcoming from increases in the use of inputs. Input use is increased only in response to reductions in the prices of inputs in relation to outputs: i.e. the relative input/output price ratio. In relation to this point, fertilizer prices increased substantially in the 2000-09 period as compared to the previous decade. In turn, labor prices, and the price of machinery services remained fairly constant (see Table 2 ). The fact that the crop price index fell slightly from 1990-99 to 2000-09 indicates that relative input/output prices increased substantially for some inputs (fertilizer) and increased somewhat for others (labor, machinery services) 3 . The overall ratio of input to output prices in Argentina fell by 10 percent from the 1980´s to the 1990´s, but remained fairly constant or increased slightly thereafter. The substantial increase in crop production that occurred in the last two decades is thus not a result of a fall in the relative input/output prices. On the contrary, output expansion has occurred with simultaneous increase in (real) input prices. As shown in Figure 1 , since the early 1990's fertilizer use increased fifteen-fold while agricultural chemical use increased ten-fold. Clearly, a rightward shift in the demand for these inputs has taken place, due in part to the increased marginal productivity of new technologies.
IV.1 Response to Price
The magnitude of farmers´ response to price has obvious implications for public policy. In particular, if supply is highly inelastic policies resulting in lower output prices will benefit consumers (and government through tax revenues) with "small" losses due to inefficiency. Conversely, efficiency loss will increase as supply elasticity increases. Early studies of supply elasticity in Argentine agriculture (e.g. Reca, 1967 Reca, , 1969 resulted in general in elasticity estimates (for single crops) well below 1: i.e. inelastic response to price. The study by Brescia and Lema (2007) uses Nerlove´s "distributed lag" model to estimate response to price of wheat, corn and soybeans. They find inelastic response to own price in wheat and soybeans (ε yalues are wheat = 0.43, soybeans = 0.53) and elastic response in corn (ε = 1.3) in the short run, but greater than one own price elasticities for all crops in the long run. The paper by Fulginiti and Perrin (1990) uses modern production theory to obtain supply and input demand elasticity values for a set of seven commodities and three input classes. Results from this study are particularly important as response to price is analyzed in a multiple-output and multiple input framework. The use of a profit function to obtain elasticity values results in a model where independent variables are exogenous -increased confidence in results should be expected.
Fulginiti and Perrin find for most production activities own-price ε values greater than 1. They also find an elastic response to the price of capital and labor inputs. The authors estimate the impact of changes in selected policies on quantity supplied. For example, elimination of distortions would increase aggregate output by 27 percent (in the case of export taxes), 29 percent (import restrictions) and 25 percent (domestic taxes). Clearly, even if the above effects are not "additive", substantial increase in production would result through policies that align domestic prices more in line with prices prevailing in international markets. In the case of export axes, the price distortion assumed by Fulginiti and Perrin is lower than the one existing as of mid 2011: the authors assumed 15 percent export tax for soybeans; current taxes for this crop are 35 percent. The fact that soybeans account for more then 2/3 of the value of grain output attests to the importance of a price wedge on this crop.
As pointed out half a century ago by Schultz (1956) , understanding the dynamics of supply requires considerably more than analyzing short-run response of the firm to changing prices. The problem of increasing productivity, occurring both at the farm level as well at the farm/non-farm interface is of crucial importance. Schiff and Montenegro (1995) review studies on agricultural supply, focusing attention on biases that result from factors such as change in price regime, policy reversibility risk, and complementarity between price and non-price (e.g. supply of public goods) factors in aggregate response. All these issues are of central importance in understanding aggregate supply response in agriculture.
As pointed out by Robert Lucas Jr. (1976) , optimal decision rules of economic agents vary systematically with changes in policy (Lucas critique). As a result, underestimation of supply elasticity may result if response is estimated on the basis of yearly price changes, without taking into account that response may be considerably higher when farmers perceive that a change in price regime has taken place. An example of change in price regime is the opening of the Argentine economy in 1990. Similarly, the posterior (partial) "closing" of the economy in 2001 is a return to conditions prevailing in the 1980´s. The point then is that the response of farmers to prices in one regime may be different from that in another.
Economic policy will affect the agricultural sector through many channels: directly through output and input prices, interest rates, labor costs as well indirectly through the supply of infrastructure and other inputs. The impact of policies will depend on the nature of the "cost structure" in production agriculture. For example, the shortrun impact of currency devaluation will be different in the production of a laborintensive as opposed to a capital-intensive activity. Analysis of partial budgeting data for corn and soybeans under alternative production technologies in the "central corn/soybean" production area of the country in mid 2011 4 shows the following:
1. Some 60 percent of total cost corresponds to tradeable inputs. Currency depreciation will not lower the input/output relative prices for this broad category of inputs. If devaluation is accompanied by imposition of export taxes (such as occurred in 2001) input/output price ratios will instead increase.
2. Currency depreciation -if not accompanied by general price increase -will improve the relative prices only with respect to the non-tradeable inputs, representing here 40 percent of total cost. Increase in the price of non-tradeables (as occurred in Argentina in the post-2001 period) will negate these improvements in relative prices.
3. Inputs used "on farm" represent between 64 and 76 percent of total inputs. The remaining 24 -36 percent results from transport and marketing. Corn -because of a lower per-ton value -is more dependent than soybeans on non-farm costs.
4. Transport and marketing costs result in reduction in net prices received by farmers. The fact that transport and marketing prices may be relatively inflexible implies that the difference between gross and net prices received by farmers will increase -in percentage -terms when crop prices are low as compared to high.
5. Direct labor costs (excluding labor used in transport and marketing, but including labor used in harvesting) account for 13 -15 total costs in corn production, and 15-17 percent in soybeans. Seed, fertilizer and ag chemical costs (all tradeable inputs) are thus considerably more important than labor, a nontradeable. This, plus a possible relatively "easy" substitution of capital for labor in extensive grain production protects this sector against possible increases in the price of the labor input.
Item 3 points out to the importance -for farm production -of public policy measures that increase the supply of inputs that allow transport and marketing costs to fall. Public and private infrastructure investment and labor market deregulation are examples of these. In turn, item 4 emphasizes that a fall in output price of (say) 10 percent may result in an increase in the relative price of tradeable inputs by more than 10 percent. Inputs may thus be more expensive both because output prices have decreased, as well as because transport costs result in a higher (percentage-wise) price discount from gross to net prices when gross prices are lower. This occurs because transport costs are incurred per unit of weight, not value. Thus, a fall in output prices (for example soybeans from US$ 450 to 350 per ton) will result in an increase in the input-output (w/p) price greater than that suggested from w/450 to w/350. In summary, upwards or downwards changes in (final market) output prices may underestimate changes in farmlevel prices. This effect will be more marked for relatively lower-value (e.g. corn) as compared to higher-value (e.g. soybeans) crops.
IV.2 Interventions in Domestic Markets

Quantitative Restrictions
The Oficina Nacional de Control Comercial Agropecuario ("ONCCA") was created in 1996 5 and the original stated objective of the organization was to contribute to "transparency" and "efficient operation" of agricultural markets in the country.
6 It carries out its mandate by registering commercial operations, publishing reference prices, administering payments to producers and processors, administering the Hilton export quota for beef and authorizing firms to participate in markets. The ONCCA also had the mandate of gathering and administering market information. Beginning in 2008, ONCCA´s registry and data gathering functions were expanded to include authorizations for exports of grains, beef and milk. The "ROE" ("Registro de Operaciones de Exportación") were introduced as export permits administrated by ONCAA. In some periods and for some products, demand for permits exceeded supply. The stated objective of ONCCA was to guarantee supply of products to the domestic 5 ONCCA was finally closed down in February 2011, its activities transferred to sections of the Ministry of Economics 6 Unpublished manuscript: "Que es la ONCCA". market. Conceptually at least, ONCCA´s preoccupation would appear misplaced as local industry has strong incentives to forecast domestic demand and supply in forthcoming months: if a "shortage" appears possible, profit can be made by carrying grain from one period to the next. Passero (2011) surveys the impact of ONCCA on the Argentine wheat market. He clearly shows the proliferation of regulation in grain markets the 2007/2010. According to the author's estimates, export quotas for wheat resulted in price decreases of 10 -15 percentage points below the levels resulting only from export taxes. Lema (2008) presents similar econometric estimates: between May 2006 and April 2007 the additional price wedge was on average 15 US$/t, or 9 percentage points of the FOB price, implying a total loss for wheat producers of some US$ 300 million/year.
Differential Export Duties
In the absence of quotas or other quantitative restrictions on exports, domestic "FAS" prices should equal FOB prices minus taxes and marketing/handling costs involved in transferring grain from "along side" to "on board". In Argentina these costs have ranged from US$ 3-9 per ton of soybeans, wheat and corn. However, differential export taxes on primary products (e.g. wheat or soybean grain) and processed products (e.g. wheat flour, soybean oil, soybean meal) has raised the issue of transfer of incomes from one sector to another. In Argentina export taxes for primary products have been higher than for processed products. For soybeans, for example, export taxes are 32 percent for oil and pellets, but 35 percent for grain.
The relevant question is what impacts these differential taxes have on soybean producers and processors. Let P G and P O be respectively the FOB prices of grain and the processed product ("oil"), and let G and O by the quantities of grain and oil. Assume capital inputs K are required for processing G. Finally, assume a fixed proportion production function linear production function between grain input and oil output: O = min(αG, βK) where 0 < α < 1. Export taxes on grain and oil are, respectively, t G and t O . Revenue (over fixed costs of capital inputs) resulting from exports of a given amount of grain are:
[1] Export as grain:
[2] Export as oil:
and given sufficient processing capacity K all grain will be processed and exported as oil. Whether this occurs will depend of course on the values of t G and t O , and on whether P O /P G (the relative price of oil to grain in the international market) is less than or greater than α (the marginal product of grain in the production of oil in the domestic industry). If P O /P G = α, all grain will be processed whenever t G > t O . If producers are integrated with processors, the relevant tax for exports will be either t G or t O depending on what "corner solution" is optimal.
The fact that part of soybean output is exported as grain and part as oil indicates that the "corner solution" presented above is not realistic. Indeed, with the exception of the 2008/09 crop year (severe drought), soybean local processing has totaled between 70 and 85 percent of total grain output. Thus, for primary producers between 15 and 30 percent of primary production was subject to the higher-level export taxes (35 percent). The remaining 70 -85 percent was taxed -in the form of soybean oil and meal at a rate of 32 percent of value. The fact that not all grain is processed can indicate: (i) constraints on processing capacity, (ii) increasing processing costs with volume processed, and/or (iii) downward-sloping demand curve for oil. This last possibility cannot be dismissed as Argentina is a significant participant in the world soybean oil and pellets market. At the firm level, processing is characterized by (a modest) degree of concentration: the HHI index while still relatively low at 0.148, has been increasing since the late 1990´s (Lema and Figueroa Casas, 2010) .
Higher values of t G relative to t O result in an increase in oil exports and a reduction in the exports of grain. For the processing industry, returns over costs of the variable input (grain) will be:
If FOB prices are such that P O /P G = 1/α (marginal product of grain into oil is the same in the world as in Argentina) the above is re-written as:
That is profit of the processing sector will be equal to the FOB value of the processed grain times the difference in export tax rate of grain and oil. Given the assumed fixed coefficients production function, processing plants can be expected to work to full capacity:
where K C is the size of the producing plant. Given P G G [t G -t O ] > 0, it will "pay" to invest in additional capacity as long as the firm can expect to have access to additional grain to process. Initially, "rents" resulting from t G > t O will be captured by processors. However, if free entry is assumed into processing, a fixed supply of grain has to be allocated among a potentially large number of processing plants. Each additional unit of G that is processed by a plant yields an additional P G [t G -t O ] to the firm. If processing firms are operating below capacity, they compete with each others for a fixed amount of grain G. They can increase their market share in processing by transferring to producers a part of the per unit rent P G [t G -t O ] they have access to. Under competitive conditions, this rent would be transferred totally to producers. In summary, assuming investment has proceeded to the point where (β/α)K C is equal to the available output G, differential taxes for grain and grain subproducts will not result in rents captured by processors. Instead lower taxes on processed products are captured by primary producers themselves.
The above simplification may not apply in current Argentine conditions. In particular, strong unions in the transport/processing/export sector result in part of land rents lost by landowners being transferred to rents (returns over opportunity wages) by workers in these sectors. These unions may result in higher processing costs in Argentina as compared to countries with less-regulated labor markets.
If prices received by farmers do not converge to prices received by processors, inefficiency will occur due to the fact that the domestic price ratio between oil and grain is P O (1-r O )/P G (1-r G ) which is different from the "shadow" P O /P G price ratio prevailing in the international market. In a "production possibility" graph, the Oil/Grain production mix will not coincide with the production mix which maximizes returns to all the resources of the economy. Again, assuming free entry into processing results will be: (i) zero profits for processors and producers, (ii) reduction in (land) rent of landowners with corresponding increase in returns (not profit) to capital owners and wages to labor in the processing sector and (iii) lower overall output from resources of the economy.
Empirical evidence exists on aspects discussed above. Lema and Figueroa Casas (2010) analyze the impact of differential export taxes for soybean and grain on price differences between these two products. They find that a substantial increase in the "processing margin" occurring after the change in export tax regime. For soybeans used for crushing (soy oil and meal) processing differentials with and without export taxes are estimated at US$ 6 per ton of grain, or an increase of 26 percent over the no-tax situation. Assuming a total soybean crop of some 50 MT, and exports of grain of 14 MT, the above differential would result in a transfer from producers to processing industry of some US$ 216 million per year. Additional (albeit very crude) evidence of the impact of differential export taxes results when comparing the soybean price ratio [grain (domestic)/oil(FOB)] in 2000 (pre-export taxes) with the same ratio after the imposition of taxes. The ratio is 0.55 for the former period, as compared to 0.30 -0.35 for the latter. This increasing gap may be a result of processing capacity being still below available output, processing plants not having thus to "bribe" primary producers by offering part of their rent P G [t G -t O ] in order to attract grain from other processing firms. Increased unionization in transport and processing could have played an additional part.
Price Subsidies
Starting in 2007 and until 2011, a price subsidy mechanism was put in place for processors selling wheat, corn, soybean and sunflower products in the local market. Actions fell under responsibility of "Oficina Nacional de Control Comercial Agropecuario" (ONCCA). The per-unit subsidy is calculated as the difference between the market and a domestic "reference" price ("precio de abastecimiento interno"). Eligibility for subsidies is based on the firm having undertaken operations in the grain market prior to the start of the price compensation scheme. Maximum amount of compensation per firm is calculated on the basis of monthly record of operations per firm, net of that channeled to the export market. Subsidy amounts are discussed in another section of this paper.
In the case of wheat, both producers selling to domestic-market processors as well as processors could receive subsidies. In some cases, subsidy payment was conditional on processing maintaining prices for their output within set limits. Beginning 2008 "small farmers" are eligible for subsidies. These are defined as producers with total output of less than 500 tons, and less than 350 hectares in the pradera pampeana or 500 hectares in the zona extra pampeana. This subsidy attempts to refund to smaller producers part of the price reduction due export taxes. The plan, if successful, would result in "differential" export taxes according to farm size. In this same year, an additional subsidy on grain transport costs is offered to producers in the zona extra pampeana. The subsidy is justified by the high transport costs of producers of this area. Again, the plan can be seen as an attempt at "price discrimination" the reasoning being that export taxes are justified as a way of transferring land rents of the highly productive pradera pampeana to other sector of the economy. For the zona extra pampeana, or for "small" farmers this transfer of land rents is seen in unfavorable light, thus the subsidy decision on output or on transport.
Subsidies were also paid for livestock producers. Feed-lot producers were eligible, the aim being reductions in the cost of production of grain-fed animals. Subsidy is calculated on the basis of an estimate of the quantity of grain used, a "technical conversion" factor of 6 kg of corn to 1 kg of beef is used to calculate amount of compensation to be paid.
The important increase in feed-lot production that occurred since 2008 is the result, in part, of subsidy payments -some observers believe that in the absence of subsidies, beef production under feedlot conditions would have been in most years unprofitable -lower prices for beef in Argentina as compared to for example the U.S or Australia make grain feeding a marginal proposition unless (i) export taxes exist on grain and not beef, and (ii) some subsidy is applied to feedlots. A point to note is that concurrent with feedlot subsidies, export "permits" (resulting in some cases in de facto quotas) were imposed on beef exports. The aim of these measures is to reduce beef prices in the domestic market. With variations, similar subsidy schemes have been in effect for pork and poultry production.
In the case of dairy, subsidies of the order of US$ 0.015 (or 5 percent of milk price) were paid in 2007 and 2008, with a limit of 3000 litres/day of output. Only farms producing up to 3000 litres/day were eligible. For a farm producing this upper limit, the annual subsidy would be US$ 16.000 or approximately the annual labor costs of 1.5 workers. In 2010 subsidy is increased to approximately US$/lt 0.02. Subsidies were also directed to milk processors. In this case, eligibility conditions included agreement with maximum prices for milk products set by authorities.
Summarizing, since 2007 until 2011 public policy has aimed at reducing domestic prices in particular of wheat flour, beef, pork, poultry and milk products by various forms of subsidy payments. In some cases, the logic behind subsidy measures is to "help" processors compete with the export sector for primary products. Cursory reading of program design and administration conditions (eligibility, subsidy calculations) suggests a host of problems that could result from the scheme. Independent of the impact on efficiency in resource allocation, questions can be raised on how subsidies will be rationed among potential claimants.
V. Estimates of Policy Transfers 2007-2012
Most of the agricultural commodities produced in Argentina are internationally traded and the country is a net exporter in major crops, beef and milk markets. The set of commodities for the calculation of the PSE and related indicators was selected following the OECD's criteria that more than 70 percent of the total value of agricultural production should be covered. Following this criteria, eight commodities were selected for the analysis: wheat, corn, soybeans, sunflower, beef, pork meat, poultry and milk from 2007 to 2012 (see Table 3 ). Approximately one half of the total value of production corresponds to cereal and oilseed crops and the other half to animal production, beef production being the most important with 20% of the total 7 . As mentioned previously, export taxes have been an important source of fiscal revenue. The analysis of "policy transfers" for Argentina is thus different than that for OECD countries: in the former transfers have taken place from producers to consumers, in most of the latter, transfers have followed the opposite direction. In addition, in Argentina the analysis of transfers is relatively "simple" as compared in particular both to OECD countries as well as to several developing economies. Argentine economic policy has resulted in relatively few programs transferring financial or other resources to individual agricultural producers. Moreover -and in contrast to the situation existing in several OECD countries -most of these programs have had relatively straightforward eligibility requirements.
In this section we present estimates of transfers resulting from economic policy in Argentina in the 2007-2012 periods. General aspects related to estimation of transfers are detailed in the OECD Producer Support estimate and related Indicators of Agricultural Support Manual (OECD, 2010). We follow closely calculation procedures presented in the manual, in effect our tables are designed correspond to tables in Chapters 6-8 of the OECD manual. 8 The OECD manual presents a detailed description of calculation procedures. We thus present here a summary of these procedures as relates to the situation existing in the Argentine agricultural sector.
V.1 Market Price Differentials and Market Price Support Estimates
Tariff and non-tariff measures affecting trade result in price differentials between international and domestic prices. Differentials between prices received by farmers and international prices faced by the country capture not only these tariff and non-tariff aspects, but also transport costs, processing costs and quality differentials. In order to gauge transfers between farmers, consumers and the government it is necessary to "net out" the multiple aspects determining price differentials: i.e. transport costs lower farm gate prices as compared to export prices, the difference being payments for transport services received by the farmer. A tax on exports, in contrast, lowers farm gate prices but results in government tax revenue: i.e. a transfer from farmers to government. But the tax on commodity exports, by reducing domestic prices, also results in a transfer from farmers to consumers.
The approach adopted to calculate the Market Price Differentials (MPD) for the relevant commodities is the price gap method. The underlying principle is to measure the difference between two prices, i.e. a domestic market price in the presence of policies and a border price, representing the theoretical opportunity price for the domestic producers. We need to compare the price received by producers at the farm gate, with a border price that has been adjusted to make it comparable with the farm gate producer price. To do so, adjustments are needed for both marketing margins (representing the costs of processing, transportation and handling) and weight conversion (e.g. grain processing into oil or pellets as in the case of sunflower). As a result of these adjustments, a border price measured at the farm gate level is obtained: this is the Reference Price (RP). The MPD for a commodity estimated through this method is:
Where: 8 The lower left corner of each of our tables contains a reference to the corresponding table in the OECD manual and the data sources. Additional information on the calculation procedures and data sources is available to interested readers upon request to the authors. PP i : producer price for commodity i RP i : reference price for commodity i (border price at farm gate) BP i : border price for commodity i or products derived from commodity i QA i : quality adjustment coefficient for commodity i MM i : marketing margin for commodity i WA i : weight adjustment for commodity i Cereals and oilseeds are the most important agricultural export products from Argentina. The four major crops selected (wheat, corn, soybeans and sunflower) are products were the agricultural policy induces a lower domestic market price. This occurs through export duties and market interventions (quantitative restrictions and export licensing). Taxes on agricultural exports are a source of budgetary revenue and also contribute to the government objective of lowering food prices for domestic consumption. Consequently the domestic price decreases relative to the border price, creating for these products a negative market price differential (MPD). For the crops analyzed Argentina is an exporter. Thus, policies that reduce the domestic market price of a commodity create transfers from producers to consumers (TPC), who also finance transfers to the public budget (TPT).
The Appendix I details data sources and procedures used to estimate Market Price Differential (MPD), Market Price Support (MPS), Transfers from Producers to Consumers (TPC) and Transfers from Producers to Taxes (TPT). For grains, calculations are relatively straightforward as border prices exist for basic commodities produced at the farm level. In these cases, differences between border and farm prices only result from: (i) export taxes and (ii) transport and handling costs. Given that (ii) may be readily estimated, the impact of (i) can be obtained by directly comparing border (net of item (ii)) and producer prices.
In the case of livestock commodities calculations are more involved: for meats the producer prices refer to live weight, while export prices refer to processed meat products. Corrections thus have to be made to take into account: (i) the transformation ratio from live weight to carcass weight (the exported product), (ii) processing costs, and (iii) handling and transport costs. Thus, for example in Table A .5 it is assumed that 100 kg of live weight results in 55 kg carcass weight. Processing costs per ton of carcass weight are estimated on the basis of published sources.
In the case of milk, additional calculation need to be done as the price received by the producer is expressed per-liter of milk, while dairy exports occur not as fluid milk but as powdered milk and different kinds of cheese. Again, the transformation ratio of milk into these outputs needs to be considered, as well as the processing costs necessary to transform fluid milk into the different dairy products that are exported. In Table A .6 (Appendix I) for example, border prices for the (tradeable) butter and skim milk powdered (SMP) of, respectively US$/ton 3462 and 3529 result in an implicit price for (non-tradeable) raw milk (border) of US$/ton 472 in year 2012. This implicit price of milk at the border, minus marketing and transport costs from farm to the border, minus processing costs for the transformation of milk into butter and SMP result in a "Reference Price" (RP). The RP is the price that the producer would receive if no export taxes were present. The difference between prices effectively receives (PP) and this reference price (RP) results basically from export taxes.
V.2 Producer Support Estimates: Price Transfers
Export taxes are by far the most important policy instrument used in Argentina for "support". In this case, producers receive lower prices than what would be the case in the absence of market intervention. As mentioned in previous sections, the magnitude of export taxes has varied through time. Currently (2013) taxes are 23 percent for wheat, 20 percent for corn, 32 percent for sunflower, 35 percent for soybeans and 15 percent for livestock products.
Export taxes result in income transferred from producers to consumers and from producers to tax revenue. Lower domestic prices lead to increases in the level of domestic consumption and a reduction in production. The magnitudes of these changes depend of course on the elasticity of demand and supply of the relevant commodity. For exported commodities, the difference between the Reference Price (RP) and the Producer Price (PP), multiplied by the total amount produced represents total transfer from producers to consumers and tax revenues. This is called the "Market Price Support" (MPS) of the commodity. In some cases, adjustments have to be made on account of part of exported commodity being used as animal feed, and not consumed directly by consumers . Tables A.1-A.8 (see the Appendix I) present calculations of the impact of export taxes on prices received by agricultural producers, and on transfers made from producers to consumers and tax revenues. These tables are the basis from which all subsequent support estimates are calculated. Table 4 shows MPS levels for the five years analyzed here, and for the chosen 8 commodities. Simple extrapolation allows an estimate to be obtained for the MPS of other commodities not included in the calculations. For the 2007-2012 period total MPS was always negative, indicating that revenues were transferred from producers to others (consumers and tax revenues). Country-wide MPS (MPS(c)) averaged some US$ 12.000 million of which 40 percent corresponds to transfers from the soybean crop. Beef and corn production respectively account for 17 and 10 percent of total MPS. Important inter-year variation in total MPS (MPS(c)) occurs: the level of this variable in 2008 is more than double that of 2009. Important changes also occur in 2011 as compared to 2010 (see Figure 2) .
International prices and export quantities are the major drivers of these variations, because ad-valorem export taxes (the most important policy instrument used in Argentina) remained relatively fixed after 2008. For example, the significant drought occurring in the 2008/09 crop year resulted in a drop of soybean production of more than 30 percent. Table 5 shows an analysis of inter-year changes in MPS (%DMPS) by commodity. A decomposition analysis is made between changes resulting from (i) changes in the quantities produced (%DQP) and (ii) changes in the differential between reference (border) and producer prices adjusted for processing, handling and transport costs (%DMPSu). 10 Recall than in Argentina MPS are negative, that is transfers occur 10 To obtain the decomposition results at the individual commodity level the formula is:
Where: i: individual commodity; MPS ui : per unit MPS; QP: quantity produced and Abs(MPS): absolute MPS.
(See Equation 11.6 -page 149 contribution analysis-of the OECD "PSE Manual") from producers to consumers and taxes, and not the other way round. With this in mind, the following points can be highlighted:
1. Large inter-year variation in MPS is observed: for soybeans percentage variations (in absolute terms) range from 20 to nearly 60 percent, for corn from 15 to nearly 230 percent. 2. In the case of soybeans, maximum percentage increase and decrease is similar for quantity-and price-related sources of variation. In the case of corn, however (and contrary to a-priori expectations) maximum percentage increases and decreases appear to be greater from price than from quantity-related variation. 3. Wheat is similar to corn: wide variations in MPS are observed; however variations resulting from changes in prices appear to be greater than those resulting from changes in quantities. 4. For beef production MPS variations resulting from quantity variations are low (in absolute terms from 6 to 20 percent). However, variations resulting from prices are much higher, and range from 50 to 410 percent.
In the period analyzed here (2007-2012) commodity prices varied substantially: from US$/t 290 to 480 for soybeans, US$/t 150 to 230 for corn, US$/t 200 to 290 for wheat and US$/t (carcass weight) 4000 to 8200 for beef. Under these conditions, the same export tax rate on commodities obviously results in widely varying transfers from producers to consumers and taxes. Under the high commodity prices prevailing since 2007, high farm incomes received by producers make these transfers "easier to digest" by these producers, however in absolute magnitudes these high commodity prices result in massive transfers out of the production sector.
The OECD methodology allows MPS estimates to be obtained for commodities not belonging to the "standard" commodity set used for calculations (for Argentina, 4 crop and 4 animal product commodities). Table 6 shows results of this exercise. MPS(c) is the estimate of country-wide MPS, obtained by multiplying the total MPS of standard commodities (MPSsmc) by the ratio of total value of production to value of production of MPS commodities. In Argentina, the eight commodities included in MPS calculations represent approximately 70% of total value of agricultural output, thus extrapolation of MPS from included to total (included plus not included commodities) should involve relatively small error. The fact that (in general) a smaller portion of nonincluded (as compared to included commodity output) is exported, and also that export taxes are smaller or non-existent for non-included commodities suggests that MPS for these commodities may be biased upward. For example, export taxes for fruits and vegetables are 5 percent, as compared to 20 -35 percent for the major grain outputs that comprise or "included commodity" set.
V.3. Producer Support Estimates: Other Transfers
Transfers mentioned in the previous section ("MPS") result from differences in domestic and border prices. In Argentina, these transfers flow from producers to consumers and tax revenues. Transfers (in this case negative for producers) may occur not only as a result of export taxes, but from budgetary allocations. In particular, producers may be eligible for different kinds of payments and/or subsidies on inputs used. Adding up non-budgetary price-based transfers (MPS) plus these other budgetary transfers, a total measure of transfers from/to agricultural producers is obtained: the Producer Support Estimate (PSE). Table 7 shows for the 2007-2012 period total MPS transfers and the different categories of budgetary transfers used to calculate the PSE. For Argentina the Producer Support Estimates are always negative, representing a net transfer from primary producers to consumers and taxes (see Figure 3) . The following results are highlighted:
1. In round numbers for the 6-year period, MPS annual transfers total from producers US$ 12.000 million. Producers "received back" as budgetary transfers some US$ 430 million or 4 percent of the total MPS figure.
2. Some 25 percent of budgetary transfers (US$ 119 million) are represented by the state-run extension service. Public extension services are provided "free of charge", thus representing a 100 percent subsidy on the input price of the service.
3. 75 percent of budgetary transfers correspond to direct payments based on some measure of output. Interestingly, most (70 percent) of these subsidies go to relatively large-scale "industrial" agricultural producers (feedlots and poultry operations). This issue was analyzed in greater detail in previous sections of this paper. Dairy operations received a significant portion of remaining output-based subsidies.
4. Credit subsidies, either as interest-rate or as refinancing subsidies represent 2 percent of total subsidies.
Market Price Support transfers from producers to consumers and taxes are significantly higher than transfers to producers. This results in inter-year variation of PSE´s being basically a result of variations of MPS´s, and not of variations in budget allocation from government to producers. As mentioned in the previous section, these inter-year variations of MPS are a result both of variations of output as well as of international prices. The relative importance of both sources of variation differs according to production activity: in general inter-year output variations are greater for crops than for livestock products, thus for livestock products border price variability should be a more significant component of MPS variation than from crops. Note that the total transfers made to beef, dairy plus poultry producers (an average of US$ 354 million for the 2007-2012 period) is larger than the average annual funds allocated for R&D (INTA) and inspection services (SENASA). Details on General Service Support Estimates are provided in the next section.
V.4. General Service Support Estimates (GSSE)
Agricultural producers may receive support not individually (support based on output, input or other variables) but collectively. In general, this support is represented by State investment in the provision of public goods whose main beneficiaries belong to the agricultural production sector. Investment in R&D, in rural roads or in animal health surveillance and early warning systems belong to these categories. The General Services Support Estimates (GSSE) capture investment in public goods focused on the agricultural sector. Accounting for these investments is of particular importance, given the linkages existing between agricultural public goods (in particular, scientific and technical research) and output growth. Table 8 shows measures of support belonging to this category. For the period under study, total support averaged some US$ 260 million, 80 percent of which was allocated to two organizations: INTA (Instituto Nacional de Tecnología Agropecuaria) and SENASA (Servicio Nacional de Sanidad y Calidad Agroalimentaria). INTA is the principal government R&D organization. In turn, SENASA has mandate over animal and plant health, food safety and agricultural input quality monitoring.
11 Table 9 also shows that the total budget allocations to INTA (R&D) plus SENASA increased from US$ 134 million in 2007 to US$ 382 million in 2012, that is they increased almost three-fold. Of the total GSSE, R&D (basically INTA) has in the 2007-2012 period averaged some 40 percent of total expenditure. Of total GSSE resources, these expenditures can most closely be related to the productivity increased observed in the agricultural sector. In the case of SENASA, the animal and plant inspection services agency, a significant portion (approximately 40 percent) of its budget is basically allocated to foot and-mouth disease prevention activities. As such, they do not directly result in observed productivity enhancement: their "impact" relates to the counterfactual comparison of the current sanitary situation with what would happen if a disease outbreak occurs.
12 In general, SENASA´s activities are related more to market access than to crop and livestock productivity per-se.
V.5. Producer Support: %PSE
The Percentage PSE (%PSE) is the PSE as a share of gross farm receipts (including support) at a national level and is a relative indicator of support provided to producers. Table 9 shows that the negative %PSE reached an (absolute) minimum of 19.1 % in year 2010 and a maximum of 39.9 % in year 2008, averaging 32% in the [2007] [2008] [2009] [2010] [2011] [2012] period. An average %PSE of -26% means that the estimated total value of policy transfers from individual producers to consumers and tax revenue represents 26% of total gross farm receipts 13 . Table 9 also presents the Producer Nominal Assistance Coefficient (producer NAC) that is the ratio between the value of gross farm receipts (including support) and gross farm receipts valued at border prices (measured at farm gate). The NAC reached a maximum of of 0.84 and a minimum of 0.71, meaning that producers receive between 71 to 84% of the gross farm receipts valued at border prices.
The negative support is relatively high; but with an unequal distribution between the subsectors. For example, soybean grain production and beef production are very highly taxed, but dairy, poultry and pig meat production have had in fact positive support. The absolute increase in the negative PSE in 2008 was basically a result of the market price support and was caused both by in rising international prices and an increase in export duties.
V.6. Total Support Estimate (TSE), Percentage GSSE and Percentage TSE
The TSE is the annual monetary value of all gross transfers from taxpayers and consumers arising from policies that support agriculture net of the associated budgetary receipts. In order to assure consistency in calculations, the TSE was estimated by two methods. The first sums up the transfers distinguished by recipient, i.e. transfers to producers (PSE) transfers to general services (GSSE) and transfers to consumers from taxpayers (TCT). The second sums up the transfers over different sources. Transfers from consumers (TPC+OTC) and transfers from taxpayers 14 . Table 10 presents the calculation results in US$ million. The average TSE for the period is negative in US$ 10700 million. This result confirms the already mentioned small effect of GSSE to offset the negative MPS.
The Percentage GSSE (%GSSE) and Percentage TSE (%TSE) are two relative indicators of support derived from absolute values of GSSE and TSE. The %GSSE indicates the importance of support to general services within total support. It is calculated as the percentage share of the TSE (GSSE/TSE). The %TSE indicates the level of total support to agriculture relative to the country gross domestic product (GDP). Table 11 presents the results of these calculations for Argentina in the period 2007-2011. The average %GSSE is estimated at -3% and the average %TSE is estimated at -3.1%. The value of %GSSE indicates that the agricultural producers "received back" 3% of the negative TSE during the period 2007-2011. At the same time, the %TSE suggests that the agricultural producers transferred to consumers and tax revenues, on average and per year, 3.1% of the GDP.
V.7. Consumer Support Estimates (CSE)
The Consumer Support Estimates (CSE) is the annual monetary value of gross transfers to consumers, measured at the farm gate level. Table 11 shows the CSE from agriculture for the Argentine economy. As mentioned previously, export taxes result in reduced domestic as compared to border prices, thus a transfer results from producers to consumers (and taxes). For the 2007-2012 period total CSE averaged US$ 3700 million. Given the country´s population of 41 million, this transfers averages US$ 90 per person, or US$ 360 for a four-person household.
The magnitude of these transfers can be put into perspective by comparing the average household income, in particular of the "low" income households. According to the National Institute of Statistics (INDEC), median household income of the 10-percentile was AR$ 1680/month, or AR$ 21840 per year in 2011 15 . Assuming a fourperson household, and of course assuming that average food consumption of this household is equal to households of other income levels total CSE would, as mentioned above be US$ 360 per-year. Given an exchange rate of AR$ 6 per US$, annual income of this household would be 21840/ 6 = US$ 3640 thus CSE´s represent approximately 10 percent of annual income. A-priori, for these households the reduction in domestic prices of food appear quite significant.
Lastly, note the highly variable nature of CSE: for the years analyzed here they range from US$ 1300 to 8000. Clearly, in periods of high international prices, local consumers obtain substantial benefits from taxing agricultural exports. Of course, alternative measures of consumer support (e.g. a food stamp or an income transfer program) could reduce negative impacts of international price hikes with less distortion in incentives for agricultural producers.
VI. Conclusions
During the last decades, Argentine agriculture has been the most dynamic sector of the economy. Rapid productivity growth, coupled with recent increased demand for agricultural commodities make agriculture an important sector of the economy. The agricultural sector has been subject to a changing policy environment: periods of relative openness and macroeconomic stability have alternated with periods of high inflation, and considerable restrictions on foreign trade. Despite changing "rules of the game" performance of agriculture has been significant. Agricultural policy in Argentina has resulted -as compared to many other countries -to few (in many cases no) programs aimed at subsidizing input prices or affecting land allocating decisions via direct payments. For example, no programs have been in place in order to further agricultural insurance use. Environmental issues (such as deforestation, wetlands or ag-chemical use) are in general just now starting to crop up in the agenda. Price support or stabilization programs have also been absent. Since 2007, however, different kinds of interventions have affected the value chain: export permits or quotas, and of course export taxes have had a significant impact.
Transfers to and from agriculture have been estimated for the principal eight agricultural production activities of Argentina. Results indicate substantial transfers from agriculture to other sectors of the economy. The soybean crop accounts for a major portion of transfers from agriculture: the fact that 90 + percent of the soybeans are exported (either as grain or sub products) implies that these transfers go mostly from farmers to tax collection. For other activities, where exports are a smaller portion of total production (e.g. beef and poultry) lower domestic prices mainly benefit consumers, and only secondarily tax collection. The results for Argentina contrast sharply with estimates for other southern hemisphere countries with large agricultural sectors as Australia, Brazil, Chile, New Zealand and South Africa (OECD 2013). Figure 4 shows that for these countries the %PSE is relatively stable with low and positive values (5%) while for Argentina is volatile and negative in the order of -20% to -40%.
An important issue to be addressed in future research relates to the "costs and benefits" resulting from taxes on exports and the consequences in terms of productivity and efficiency. Clearly, export taxes distort incentives to producers and as such introduce inefficiency and reduce the relative productivity. The magnitude of this inefficiency depends on the elasticity of supply: the lower this elasticity the smaller the resulting inefficiency. Export taxes, however, result in lower food prices for consumers and tax revenue for government. Designing improved ways of subsidizing food consumption by low-income households, and alternative ways of financing government are challenges that remain.
Results also show increasing budgetary allocations over time to both R&D (basically INTA) as well as animal and plant health (SENASA). In Argentina, and in contrast with other countries, relatively few (if any) resources are channeled to support projects addressed to environmental management, food subsidies to low-income population or agricultural insurance. Analysis of the efficiency of public intervention in agriculture is an important topic to be addressed in future research. The improvement of data on the different dimensions of the agricultural sector is a pressing issue. 
